Behavioural problems in performance mares are common and can arise from a variety of causes. Behaviour considered undesirable in the performance mare can be due to: a) Normal oestrus cycle activity b) Abnormal oestrus cycle activity c) Non reproductive cycle factors
 Extra sensitivity to being touched  Aggressive or stallion like behaviour It is important to note that there are numerous physical conditions (ie non behavioural causes) which can cause similar signs to those listed above. These are discussed briefly later in the article.
Normal oestrus cycle activity
Expression of behavioural oestrus, when a mare is 'in heat' or 'in season', can have a marked negative impact on performance. Most mares are seasonally polyoestrous. In other words, they undergo repeated cycles of ovarian activity (oestrous cycles) during the breeding season -typically early spring through until the autumn in the northern hemisphere. There is, however, significant breed variation within this. Thoroughbreds typically start to cycle earlier in the year than native breeds for example. The occasional mare appears to remain cyclic during the winter months with no underlying pathological cause. The influence of increased lighting and nutrition can also cause a mare to start cycling earlier in the season.
During early spring, most mares enter a 'transition period' between winter anoestrus and the start of their normal 21 day oestrus cycles. Mares in the transition period typically undergo waves of ovarian activity where follicles increase in size but fail to ovulate. During this time the mare can show irregular or prolonged displays of oestrous like behaviour. Once the mare has her first ovulation she will then go on to cycle normally, with a more predictable pattern of oestrous behaviour. The transition period can be artificially shortened if necessary in the competition mare. This can be achieved using a course of medication such as domperidone or sulpiride, or later in the period using a 10 day course of Regumate™.
During the breeding season, mares typically have a 21 day oestrous cycle. Behavioural oestrous is normally apparent for 3-7 days out of each 21 day cycle, and is under the influence of the hormone oestrogen. It is around this oestrous period that some mares may display uncharacteristic behaviour that may hinder performance.
Before starting any treatment, It is important to try and confirm that the behavioural problems being observed are truly associated with the mare's oestrous cycle. This is achieved by: 1) Accurate recording of when the abnormal behaviour patterns are observed. If the problems are only apparent for a few days every 3 weeks then they are more likely to be due to the mare being in the oestrous phase of her cycle. 2) A full physical examination to rule out other potential physical causes. This may include a physical examination at rest, orthopaedic examination in hand and under saddle, rectal examination and ultrasound examination of the mare's reproductive tract.
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The use of a synthetic hormone is often used to aid diagnosis in cases where it is unclear whether or not the behaviour is a symptom of the mare being in oestrous. Regumate™, a synthetic progesterone, has the effect of stopping a mare from coming into season. Thus a mare can be trialled on Regumate™ to see if it abolishes the unwanted behaviour. Use of Regumate™ and alternative treatments to suppress the oestrous cycle are discussed later in the article.
Abnormal oestrus cycle activity
There are certain conditions in the mare where a disruption to the normal oestrous cycle can cause abnormal behaviour patterns.
Granulosa Cell Tumours (GCTs) are the most common type of ovarian tumour in mares, and can cause unwanted behaviour in mares. The mean age of affected mares is 10.6 years but can range from 12 months through to 20 years. GCTs usually occur in one ovary, causing it to become enlarged. The unaffected ovary usually becomes small and inactive. GCTs are hormonally active and can secrete excessive amounts of testosterone, oestrogens and inhibin. It is the excessive production of these hormones that cause the abnormal behaviour patterns seen in affected mares. Mares with GCTs typically present with 1 of 3 different behaviour patterns (Crabtree 2011): 1) Persistent anoestrus -the mare fails to come in to season 2) Stallion like behaviour -the mare becomes abnormally aggressive, with sexual aggression and mounting of other mares 3) Persistent oestrus -the mare shows continual signs of being in season Ruling out GCTs is an important part of the routine investigation of a mare showing persistently abnormal behaviour. An abnormally large ovary is detected on rectal palpation, and confirmed by ultrasound examination. If in doubt, the diagnosis can be confirmed using a blood sample to test for the hormones commonly secreted by GCTs (testosterone, inhibin and anti-mullerian hormone). The condition is treated by surgical removal of the affected ovary. Once the affected ovary is removed the mare should return to normal cyclic activity and can be bred from in subsequent breeding seasons.
Use of Regumate™ during competitions
FEI rules: Regumate™ is currently allowed under FEI rules but MUST be accompanied by a certificate signed by both the treating veterinarian and the FEI veterinary delegate.
Jockey Club rules:
Regumate™ is NOT allowed under the rules of racing. The withdrawal period is 8 days, during which time the mare is likely to come back into season thus reducing its usefulness in racing fillies/mares.
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A second, but less common cause of persistent oestrous behaviour is uterine infection. Bacteria and fluid in the uterus can cause a mare to have abnormal cycles. Although far less common in the performance mare than the breeding mare, poor vulval conformation in competition mares can lead to the sucking of air and faecal material into the vagina -a condition known as pneumovagina, and this in turn this can lead to infection within the uterus itself. The condition can be diagnosed with an ultrasound examination and a uterine swab. After treatment of this infection, the condition can be prevented from recurring by performing a 'Caslick's vulvoplasty'. This is a procedure involving suturing of the upper vulva under local anaesthetic.
Abnormal behaviour not related to the reproductive cycle a) Physical abnormalities
The types of abnormal behaviour discussed above may of course be caused by factors not related to the mare's reproductive cycle. When investigating the mare with problematic behavioural patterns, a full clinical examination should be undertaken to try and rule out other potential causes such as:
If dental or orthopaedic pain is suspected but not obvious on clinical examination, a short period of painkillers can be administered to the mare in order to see if she shows an improvement -this is often referred to as a 'bute trial'.
b) Psychological abnormalities
In addition to the above physical problems, there are also psychological reasons for abnormal behaviour in mares. This is undoubtedly the hardest category to diagnose. Diagnosis often relies on exclusion of oestrous cycle related behaviour and other physical causes. It is worth bearing in mind that young competition fillies can show unusual patterns of submissive behaviour due to insecurity or timidity. Such displays can closely resemble oestrous behaviour but are not related to their reproductive hormones. This has led to the term 'starting gate oestrous' -a phrase used to describe nervous race mares that may lean into the side of the starting stalls and squirt urine. Despite the name, this phenomenon is not caused by factors related to the oestrus cycle but is a psychological condition. Such mares require alterations to their management or training to reduce their fear and anxiety. Hormonal treatment such as Regumate™ will not resolve the problem.
Suppression of the oestrous cycle in performance mares.
When the oestrous cycle is deemed to affect the behaviour or performance of a competition mare, it is common practice to attempt to suppress her normal ovarian activity.
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There are several ways in which this can be achieved:
Oral synthetic progesterone supplementation
Regumate™ is a synthetic progesterone that is licensed for use in horses and given orally every 24 hours. Progesterone is the dominant hormone in the mare's reproductive cycle and therefore daily supplementation with Regumate™ will prevent a mare from coming into season. Regumate™ is very effective and easy to use. In addition, studies have shown that the product can be used for extended periods without adverse effects on future reproductive performance or fertility. The disadvantages of its use include cost (the drug must be given daily) and the fact that its use is not allowed by some competition authorities (see box above). In addition, care must be taken when handling the product, as it can be absorbed through skin and can have an effect on the human reproductive cycle.
Progesterone injections
Although not licensed for equine use in the UK, progesterone injections have been used to try and suppress oestrous in mares. Medroxyprogesterone acetate (MPA) has been advocated for this use as injection may be given periodically rather than daily. However studies have failed to support the anecdotal evidence that it is effective in suppressing oestrous, thus its use is not currently recommended. Daily injections of natural progesterone in oil are effective in suppressing oestrous but offer no real advantage over daily Regumate™ supplementation. In addition these injections can cause localised pain and swelling in the muscle where they are administered. Studies involving the use of a long acting injectable form of altrenogest (the same active ingredient as in Regumate™) have shown it to be successful in suppressing oestrous for up to 33 days in 100% of mares (Storer et al 2009) . More work is needed to confirm this effect and as yet there is no injectable form of progesterone licensed for UK use.
GnRH vaccine
GnRH is a hormone released by the hypothalamus in the brain which in turn causes high levels of the hormones FSH and LH to be released from the pituitary gland. It is these high levels of circulating FSH and LH which cause an increase in ovarian activity which results in a mare coming into season and exhibiting signs of oestrous behaviour. Thus if a drug is given that can reduce the secretion of GnRH (GnRH vaccine), this can have the effect of suppressing a mare's oestrous behaviour. Studies have shown these vaccines to be 100% effective in suppressing the normal ovarian cycle and thus suppressing signs of oestrus behaviour (Schulman et al 2013) . The duration of suppression is not reliable and may be prolonged for up to several months. Although available commercially in Australia, the vaccine is not currently available for use in the UK or elsewhere in Europe at present.
Intra-uterine insertion of a sterile marble
The insertion of sterile glass marbles has been use to suppress oestrous return in mares, and would be advantageous in competition mares as no withdrawal times would be required. This can result in prolonged suppression for up to 90 days but studies have shown this method to be successful in only 40% of mares (Nie et al 2001) . The low success rates may not be acceptable to owners and trainers.
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In addition there has been no study to evaluate any long term effects on a mare's future fertility. Glass marbles have also been known to fragment inside the uterus making their removal difficult.
Intra-uterine administration of plant oils
The single deposition of 1ml of either peanut oil or coconut oil into the uterus of mares at day 10 after ovulation has been shown to suppress unwanted oestrous behaviour. The study showed success rates of 92% in 12 mares that were studied (Wilsher and Allen 2011) . Although the exact mechanism of action is not fully understood, it is though these plant oils extend the progesterone producing corpus luteum within the ovary -thus keeping progesterone levels high and blocking the return to oestrous. More work is required to confirm the findings of this initial study but it may be a promising technique available to veterinarians dealing with competition mares, with obvious advantages in terms of avoiding drugs that may contravene competition rules. The risk of side effects, such as an inflammatory reaction within the uterus, has not been fully investigated.
Manual disruption of early pregnancy
Although an unacceptable technique to many owners and veterinarians, the manual disruption of a 16-22 day old pregnancy will result in an extended period where her oestrous activity is suppressed ('pseudo pregnancy') of 3-4 months. Studies have shown this to be effective in 100% mares, with an average suppression period of 82 days (Lefranc and Allen 2004) .
Ovariectomy
Although clearly an invasive and irreversible procedure, removal of the ovaries has been used a technique to stop unwanted oestrous behaviour.
8. Manipulation of the oestrous cycle to suppress ovarian activity Several methods have been attempted to use reproductive hormones at certain stages of the mare's cycle to try and increase the time until the subsequent oestrous period. These have included repeated injections of oxytocin, the induction of ovulation in late dioestrous using hCG (Chorulon™) or multiple doses of GnRH analogues (Ovuplant™) to try and down regulate the mare's natural cycle. These methods have not been extensively studied and in the author's experience have proved unreliable.
Acupuncture
Acupuncture has been used with varying success in curbing unwanted oestrous behaviour. The technique often involves inserting surgical staples into an acupuncture point in the mare's ear tip. Although this has no suppression of the mare's oestrous cycle there is some anecdotal evidence to suggest it may reduce unwanted behaviour during the heat period in some mares.
Finally, it should be mentioned that FEI and Jockey Club rules permit horses to compete up until 120 days of pregnancy. During this time there will be no oestrous cycles or unwanted oestrous related Company no. 07498787 behaviour. Some trainers believe there is improved performance in pregnant mares although this is purely anecdotal.
Methods of altering the onset of oestrous
Veterinary intervention can be used to alter the timing of the oestrous cycle and can therefore be used to try and avoid the mare being in season during competitions. For example, if the mare is midway through her cycle she can be 'short-cycled' by the administration of a prostaglandin. This will usually hasten the onset of oestrous. Another technique if a mare is showing signs of being in season would be to inject the mare using a hormone that will hasten ovulation. Following this most mares will ovulate 36-42 hours later after which behavioural signs of oestrus will subside.
Conclusion
Behavioural problems in performance mares are common. As discussed, the possible causes of such unwanted behaviour are numerous and not always related to the mare's oestrous cycle. Investigation of possible causes should be systematic, involving both the owner/trainer and the veterinarian. Although this process can be time consuming, it is important in order to ensure that any subsequent treatment is effective.
